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(54) DRIVE CIRCUIT FOR UGHT EMriTING DIODE 

(57)Abstract: 

PURPOSE: To reduce power loss to suppress electric power consumption by connecting 
two or more circuit blocks in series, each block being constituted by connecting one end of 
a light emitting diode with one end of a bypassing circuit and by making a connection with a 
changeover circuit which permits a current to flow to the light emitting diode side or to the 
bypassing circuit side. 

CONSTITUTION: The fed voltage is -24V and 10 light emitting diodes are controlled. A 
circuit block is constituted by a limiting resistor 1 which limits the current flowing in the 
entire circuit, a switch 2 which dims all light emitting diodes and switches 20, 21. ...29 which 
select to which the current Is permitted to flow, light emitting diodes 30, 31, ...39 or bypassing 
registers 10, 11... .19. Ten blocks are connected in series. The light emitting diode 39 is 
turned on by changing the switch 29 over to the light emitting diode side. And it is dimed by 
changing the switch over to the resistor 1 9 side. This applies to other light emitting diodes, 
too^ As a result, power consumption is reduced. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drive circuit of light emitting diode. 
[0002] 

[Description of the Prior Art] To be shown in drawing 3 . the typical circuit of the conventional light emitting diode drive circuit connected the 
resistance 5 and the switch 7 for current limiting to light emitting diode 6 and a serial, and was controlling lighting/**** of light emitting diode by 
opening and closing a switch 7. Although a switch explains here since it is easy, generally a transistor and an integrated circuit are used in many 
cases: The typical supply voltage at that time is +5V like the example of drawing 3 . 

[0003] Here, in the current passed to light emitting diode 6. if the voltage drop of 10mA and the light emitting diode 6 at that time is set to 2V, 
the electrical potential difference of 5V-2V=3V will be built over resistance 5. and it turns out that required resistance is 3V/10mA=300ohm. 
Moreover, it is lost 3Vxl0mA=30mW which power consumption is 5Vxl0mA=50mW. among these is a consumed part in resistance 5. That is, the 
example in the telephone by which 30m W/50mWx 100=60% power is lost and which uses much light emitting diodes next is considered. Electric 
power is supplied to this telephone on the electrical potential difference of -24V from a body control device, and it presupposes that +5V are 
made from -24V with a built-in DC-DC converter. Making conversion efficiency of the DC-DC converter into 50%, the power consumption by the 
side of +5V turns into 500mW/50%=1000mW power consumption by the 50mWx10=500mW, therefore -24V side, considering the case where ten 
light emitting diodes are turned on. On the other hand, since the power consumed with light emitting diode is 2Vxl0mAx10=200mW. lOOOmW- 
200mW=800mW. i.e.. 800mW/1000mWx 100=80% power, will be consumed vainly. 

[0004] Although there is also a field that power consumption is increasing relating with the effectiveness of a DC-DC converter, in this example, it 
will not become an improvement even if it drives direct light emitting diode by the -24V side. It is because ten power consumption is set to 
24Vx10mWx10=2400mW since the electrical potential difference of 24V and a 10mA current are needed per light emitting diode, and it increases 
on the contrary. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, the conventional light emitting diode drive circuit had the trouble that the loss in the resistance 
for current limiting was large, and in order that this might obtain the electrical potential difference of a drive circuit, especially when a DC-DC 
converter was used, it was remarkable. 

[0006] The purpose of this invention is in offer ****** about the light emitting diode drive circuit which reduces toss power and controls power 

consumption. 

[0007] 

[Means for Solving the Problem] The light emitting diode drive circuit of this invention connects the end of a bypass circuit to the end of a light 
emitting diode. The other end of this bypass circuit, and the other end of a light emitting diode The circuit block which connects and grows into 
the electronic switch which changes whether a current is passed to which [ by the side of a light emitting diode and a bypass circuit ] is 
connected to a serial beyond 2 circuit block. One end is connected to one side of a power source through the switch for intercepting all currents, 
through the resistor which controls an energization current, it connects with the other end of a power source, and another side is constituted. 
Moreover, the circuit block which connects to a light emitting diode and juxtaposition the electronic switch which bypasses the current which 
flows to a light emitting diode, and changes is connected to a serial beyond 2 circuit block, and It connects with one side of a power source 
through the switch for intercepting all currents at one end, and through the current regulator circuit for controlling an energization current, it 
connects with the other end of a power source, and another side is constituted. 
[0008] 

[Example] Next, this invention is explained with reference to a drawing. 

[0009] Drawing 1 is the circuit diagram showing one example of this Invention. The circuit block constituted from a switch 20 (21 — 29) to which 
electric supply **** shall pass a current among the limit resistance 1 of a current which is -24V, shall control ten light emitting diodes and flows 
in the whole circuit, the switch 2 for ****(ing) all light emitting diodes, and the resistance 10 (11 —19) light emitting diode 30 (31 ~39) and for a 
bypass, and for choosing is connected to 10 circuit serial. In addition, although the analog switch, the optical MOSFET relay, etc. are assumed in 
the real circuit, since it is easy here, a switch explains. In order to turn on a light emitting diode 39. a switch 29 is moved to a light emitting diode 
position, and it pushes down for ****(ing) at a resistance 19 side. The same is said of other light emitting diodes. 

[0010] Next, it calculates. In order for the current passed to light emitting diode and a voltage drop to turn into the same voltage drop as well as 
the conventional example stated by the Prior art when a switch changes to resistance 10-19 if 10mA and 2V. resistance 10-19 is just 
2V/10mA=200ohm. Moreover, since the electrical potential difference concerning resistance 1 is 24V-2Vx10=4V, resistance 1 is just 
4V/10mA=400ohm. At this time, the light emitting diode with which the power consumption in 4Vxl0mA=40mW and the whole circuit makes the 
loss power in resistance 1 turn on is [ all even of one piece to ten cases ] 24Vx10mA=240mW. 

[0011] As mentioned above, it is 40mW only in a lost part in resistance 1, and loss power when max makes ten light emitting diodes turn on is 
made Into a rate. It is 40mW/240mW=17% and improves farther [ the conventional example ] than 80%. Moreover, power consumption also 
decreases very much with 240mW to lOOOmW of the conventional example. 
[0012] Next, the 2nd example of this invention is explained with reference to drawing 2 . 

[0013] In drawing 2 , a current regulator circuit 3 is an object for a limit of a current which flows in this circuit, and a switch 4 is for making all 
light emitting diodes ****. It is possible that 1 circuit block of this example consists of a light emitting diode 50 and the bypass circuit made from 
resistance of the switches 40 and Oohm connected to juxtaposition at it. This circuit block is connected to 10 circuit serial as well as the 1st 
above-mentioned example, and a circuit Is constituted. In this example, when turning on a light emitting diode 50, and switching off and ****(ing) a 
switch 40, it turns on. In the voltage drop of the current and there where electric supply **** is passed to -24V and light emitting diode also in 
this example, the power consumption when turning on 10mA, then light emitting diode is set to 24Vx10mA=240mW regardless of the number of 
lightings, and the same effectiveness as the 1st example is acquired [ value / 10mA. 2V, and / of a current regulator circuit 3 / constant 
current ]. respectively. 
[0014] 

[Effect of the Invention] As explained above, this invention has the effectiveness that loss power can be reduced and power consumption can be 



controlled, by connecting two or more drive circuit blocks of a light emitting diode to a serial. 
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